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(54) LEVEL SHIFT CIRCUIT 

(11) 5-37356 (A) (43) 12.2.1993 (19) JP 

(21) Appl. No. 3-187763 (22) 26.7.1991 

(71) ROHM CO LTD (72) YASUSHI KINUGASA 

(51) Int. CI 5 . H03K19/0952,G06G7/12,H03K19/0185 



BEST AVAILABLE COPY 



PURPOSE: . To decrease the dispersion of a DC level by connecting two series 
circuits combined a diode and a resistance in parallel to a source-follower 
of an FET connected to an output stage of a differential logic circuit. 

CONSTITUTION: A level shift circuit part S connects outputs of opposite phases, 
respectively of a differential logic circuit part P to a gate, and the circuit S 
is connected to source of FETs Q 3 , Q 4 for driving a circuit of a post-stage 
of the part S. That is, to the source of the FET Q 3l a first circuit 100 to which 
a diode D,, a resistance R,, an FET Q„ for constituting a constant-current 
circuit, and a resistance R 6 are connected in series, and a second circuit 200 
to which diodes D 2 , D 3 , an FET Q 7 and a resistance R 7 are connected in series 
are connected. In this circuit S, a resistance corresponding to half of a rising 
voltage is used for the diode Di in one circuit 100 connected in parallel, there- 
fore, three pieces of DC levels can stably be obtained by a voltage of a series 
connection portion of two pieces of diodes. 
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(54) INTEGRATED PHOTOELECTRIC LOGICAL ARITHMETIC SYSTEM 
(11) 5-37357 (A) (43) 12.2.1993 (19) JP 

(21) Appl. No/3-193313 (22) 1.8.1991 

(71) HAMAMATSU PHOTONICS K.K. (72) YOSHIHIKO MIZUSHIMA(7) 
(51) Int. CI 5 . H03K19/14,G06F7/50,H01L31/12 

PURPOSE: .To make the most of a high-speed property and simplicity of a photoe- 
lectric logical arithmetic gate consisting of a semiconductor photodetector, 
and compactness of the whole system by integrating it into a -feedback loop 
of an optical signal, and also, to simplify an input/output system of the optical 
signal. 

CONSTITUTION: An integration photoelectric logical arithmetic substrate 1 pro- 
vided with an arithmetic circuit part 11 using plural pieces of semiconductor 
light receiving elements, and integration optical signal "output substrates 2 lt 
2 2 in which plural semiconductor photodetector 21,-21 n , and 22r22 n are integrated 
and placed, respectively are connected through electric wirings 3 U 3 2 . The inte- 
grated optical signal output substrate 2 t is a substrate for outputting a result 
of operation to the outside, and the integrated optical signal output substrate 
2 2 is a substrate for leading an optical signal into a feedback loop in order 
to store temporarily the result of operation, or in order to input it to the inte- 
grated photoelectric logical arithmetic substrate 1 again. By opposing these 
substrates, sticking and fixing them, while aligning the optical axes, and 
converting them to a module, a signal loop can simply be constituted. 




a: optical input signal, b: optical output signal, c: optical 
internal feedback signal 



(54) PROGRAMMABLE LOGIC CIRCUIT 

(11) 5-37358 (A) (43) 12.2.1993 (19) JP 

(21) Appl. No. 3-193835 (22) 2.8.1991 
(71) FUJITSU LTD (72) HIDENORI MINAMIGUCHI 
(51) Int. CI 5 . H03K19/173 



PURPOSE: To surely transfer an abnormality signal by forming a second logic 
circuit for inputting an output of a first logic circuit and inverting and 
outputting it, and sending out an output of a first logic circuit and an output 
of a second logic circuit to a logic circuit of the next stage. 

CONSTITUTION: In a first logic circuit 3, signals of input terminals IN1-IN3 
are inputted to a logical gate 1-1 and to a second logic circuit 4, a signal 
obtained by inverting an output of the circuit 3 by an inverter, and a signal 
of the terminal INI are inputted. In this case, the terminal INI becomes an 
H level and to the IN2 and the IN3, a signal of is inputted simultaneously, 
respectively. In that case, under the condition that an abnormality signal is 
outputted, when the gates 1-1, 1-2 are set as AND gates, an output of the gate 
1-1 and an output of the gate 1-2 become "1" and "0", respectively at the time 
of the condition for outputting the abnormality signal. In this case, an output 
of the next logic circuit 5 becomes "1", and at the timing of an inspection 
timing signal TT, the abnormality signal is sent out of an output terminal 
Q of an FF 6. 
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itS}fclf-g-c k tt:, b 1 3dA;*j£ix, fff 

y hx Wl y M *«a£»^- b 1 

[0031] Mm^mn^mmwmm. 1 

5i*tbfc2«a<DS©|HlE§a5^1 1 h 1 2T?, lUBfi^^P 
^«*^tT*>tt> r©5*>> jRJWillMHHH 2 

^MKSUM« CARRY{C*fjS-f-6)SSt^m 
s' k , c' k tf5, Sfttff-^fc bTW^I^ttS. I^B* 

ytmg.wf— m 3d^e>i*— B#iat»$tvTv^5CA 

RRYfifciS, IH«llcm$t'fB-§-t LTffl^jJW. 

[0032] m?>»«^ttt-§-» 5 s ' k (*, mfs. 
mm 3&m cr. Aflf^mttsattucse 1 

^S#3Stti!i^2 4KA^£;ft5o c 
k t c ' k ffiMSa£ft3, ft £;jx. c'iR 
-C*9Hfc3te«*atf>*« 2 rtO^iMS**^ 2 2 |£A 
^£;ft5«> *fc»»[H]B&gB#l l^A^J^^fc (k + 
1) #|OJ6«*xw, y k ,ite, i«McDk#@<D}fc 
flt# t WAS©*!*** ft £ 5 „ 

[0033] ¥mtm%ix* 2 4 tcA^ 
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[0034] ^m^tcmm^mmntt-ete. 

S^t^i: bTffiiSjfcgWMSM-PD&fflV^r iJc 
it) llUco^p^^^MfiO. lnsSSii5„ 1 

10 try h<Dmm£j)mt%w\-z. 2m<D^m^M^m 

x.5itCiO. 1 tr y h^W^JP^^nfl^ o . 3 

~o. 5 n smAt^mcmm<oiM^>^^>mm.-v 
[00 3 5] mmcDfmfcftmmwfcn^^ 

AtcoV'-ciE^So Ell 2«, EUl£;^bfc.£5&> M 
< fiA^-^o^-try |-tli©ir? hfcl«lB»fc«j| 

So • • •, (k-i) , k, (k+i) , • 

[oo3 6] t^ijaiaft^MifiSiv/^fA©^ 
m 1 3 14, h 1 0 ic* bfc i 5 ft. ^tnntttiitt: 

40 ^5*W'ft:^S^SI^®^7 : -^Sr-^i: b, r^Sr 

[0037] *a^mtia«*s« 1 mi*, ^«-^<o 

brw^-rsfc*^, 1 tfy M^o# 2*a<D^AP»^ 

mESii, i2t, mp>tc^n^2{@-ro-g-*tb2> 

)tlW-H 1,, ll s , 12,, 12 2 ,ATJ? 

m&Wk>?— v 1 3^m^*n, rtu^^t-y h»^fc 

50 H-afeW»c*8lfb$*b-CV^* 0 r<D^ipgi»»telBH4. El 
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l©J:5CMSM-PD«Lttl^„ ££>(::, iffl 
fcfe©^f*:$§ftiiff2 4 t>. If? M-o# HB-fo 

[0 0 3 8] *9l^fe3fcffir*ttl*S« 2 14, ASK&fettlft 

»©*>©-?*>►), ftafb%i»ift@s«i tft^wg- 

^fc, jKnciatMn^ 1 2©3fc«ae*^- m 2, ma^j 
i- 5 ^ #>©#{§-*§- ^ttw-r 5, *i^*i?2i, a 
yif? h±&L<ommmm^i 2©#®^&y- v 1 

[ o o 3 9 j ^Wb^mt^ia«*»« i i^ffl^^w 
«2(cA^$^s 0 ^si{i^mtt3SKiris« i ft 

(C^TIS, «*Bal»3,Sr^UTi*J|Eie*«ftflr-9-«s 
¥*fWR#**-2 4K:A#SiT,a. r©<fc5Ki, rrji 
^L/t3fc?iJS!©^iPSta3S^^^-i.tt. Hll Otcfcl^T 30 

Mbfc *>©-?&!?, J e©^ffl«ife< ra— efc-5„ ^©fc 

», «J|t3i«M:K5lia!©'b©K:«»bv^. BHfc?*— * 

©^sS^Sbi&S,, 
[0 0 4 0] jJc»Jl*^J©f^fflSr, |14|:*U7D- 

2m<OAt>7 t — (• ■ - , xh, x k , 

x k .i , • • • ) , Y ( • • • , y n , y k , 

y w , • • •) k-ts. ^ix<b&2m : r—?te. #tr 40 
y bft, i"ftto*>, • • •, (xh, y k -i) , (x 
k, y k ) , (x M , y k »i) x • • '©<fc5K^W 

fc, -^-^©try SlMta*llt^t»3'^ft 

©, amtiaeins^ 1 1 ©ftiweuw— ml. i 1 , 

fc, *T#f y h*>e>IHK:A***i/5. v**, k#@© 
try h©3fcA/j«-^x kx y k as, ma-ft;3fett!feSli»» 

&m i Kja*5i*ttfc«iic (eiBsgB^ 1 1 (Dftmm&r— 

^S^fr, SUM, CARRYIdjttl£i-5SI»l£* 50 
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s k , c k as, tii-p*b«*fli-f-t LraAStbS. r 
*tn*a«2rt©, ncws^c^rtofi^ 

Jt*-f^A*S*t**, r©5fcs k »4¥*fW6*j|Fj- 
2 1 c k }4^^^3t*^- 2 3 J-A^J 
[0 04 1] rft^te, £ ^-Qftm-^K^m^inX, W 
t«Rfllfls3t«aWI«3|taS 1 i-A2)£;h,5as, - - -eti 

©, t> 5 -*©»flt(H]16&gi5^ 1 2 <D%nm®:>f- M 2 
.fc, *fc*i»fM8*3lKJ-2 3*»fem*S*t5*fl|-l|-c 
ktt, #*ae#W-M 3fcA*S*v, T'KJ: 

a*a»[2rticafe'4T*«i**ufc, 1 ir* bTtt©HMs: 

if^P ^ ^ rtO^ifrM W 2 2 A^IJ, CARR 

— m 2, tcA^^nSo ^ejf-w^pjti^^ic, (k 

+ 1) #g©*A^ffi-^x k „ , y k „>JS. llfyhJh 

&<Dm&mw7v y t (oxmmnuft 1 1 ©3twc«^ 

-HI,, 1 l.lc, *ft-tfh,AAS*i-S. 

[0042] Mmimntikmfcnmtii 1 m^v* 

T, k*H©*fitaW»P r Bs'^rt©«J|tEl»»»l 2, 
Xtf (k+l) #B©l*itt«*:/n:^rt©«*ElMB 

IMtLtx «r#*»e>B:, SUM* fflT-9-s' k , »u« 
CARRY' ff-Jg-c' k a*, ^#^f>(4, SUMfifs 

M 3(CA^^^cCARRYff-^c k »4, :;t't^ 
[0 0 4 3] r^?>«^'ft^-©5*>, s* m^BB 

pi c ies»^ b y ^ ^©iftJiw****^ 2 
^mtbr, ^•sptctti^$^s <> ra«ffcc' k«, c 

k 3, ft-C-a-^^n, c" k i LT*i 

-fk^m-^m^JStS 2 ft©^^ft:5l)t^T- 2 3 (-A^J $ 

*1 IOia*ii**bfc. 1 try NJb^©m{firSI»^B y ^ 
ft©, S5flt(Hl^gC3» 1 2 ©3fe«*SW— H 2, KA* 
i?it^)„ r©«t5^bT, 2*a©2ilx— ^Z>5, lt'y 

J|caWi«J«to*tani:KJ:9, *©*JMS*i bT, * 
in-^-t b-C^MBfcUJ/J**tS. 
[0044] r i^cifi^fe^lJM^]P©^@^■S;(c*^v^ 
rt>, *©f 'k£&3¥;&nimi¥[Hii&£ bx, 
{cg^fct.©Srfflv^T*3<3, *©^»^(4^W&ti(c r 
iv\cm^X3b 5 *J»#a3fc*^-©J6»il*fc* bv ^© 
-C, ^©S^fe^f-t bTr«3tj£;^:©MSM-PD-lrfflV^ 
S^tlCJ:<9, l(Hl©^P^»^fMl4 0. lnsgfi 
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icMsrtia!), i ir? h#©£iqjM*jraiBj*J, 

0. 3~0. 5nsSKj:. #«fc»I©Wl^yA 
[0 0 4 5] iilc^fc. tt?US©£&ll*%mftBft 

3fcm¥aqjM&«s*is»a*, *©«*»*■?*>* s um 

t CARRY©«$tft-^£\ :£< l^^(Ct±J^-t?#Sr t 

14, ^^^rfc^o rO?H»^(4, SfcHlsIB&fcSJ 20 
wr£< fflV^ tf, — J»fc*^F-|5IJS, -ftetehb? 
y^^©*-CMLfci^, S UMt CARRYCttl 
A»±l§rate:»£Lftv\fc«>, flDfcft^-fSV^EII&Sria 

^i&tfi&iSasfcofc. rrm fiM©J: 5i-r©!&^ 

HBJJUJIt^oUBWU&ttilESrfT 5 U4U4 

[0046] £ 6>fci, r©<fc 5 ftitfe?iJ^<D^!)Bfl[lHl8&(c 
*SVvTI4, #lf j/ bOtfrJttf (CARRY) ffi-g-RRS 

©s&m, a^m-^t bxa^j$tu^«f±(fft^-f4, -t© 
{4, *flr*Aa*©«ja:tt. j»«3t«tta*3it3£«^© 

i5t» *Lbff«*«r^*te*ifcLftv^^*-5i§ 

*t LTA*i£*v$ftP>f4\ *38Mfc-&*ii4t>©'T?*) 
[0 0 4 7] 
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^•©natftifcaMJiE*, «¥**wn?3fc3i-c# 5. 

♦He, *»W^tt3^*©AWA3RiBfc£rattte!RB# 
rt, *©fi»Sr«3Hflsbfcri:»::J:!», *H£ft%¥». 

*#ftW*-C*>S. i*UC<fc9, SU*:i£Sf4ft:*5-/f)l 
< ft 9 > Af*)-C©3fctf *©««#*«£: 

ft* Six*. r©fc», SdlC^yA 

SrffilW«lKE?0-r5 r. t K J: 3, ^M^ftM?USI®->^ 

xA*sn®6t,{cwffiicft 9 , mz.wnmm#tB&&K-#^ 

T. *©»*Sr*>cl»K»»i-*-C*>*5ii:^JB«f* 
[BUBOftWftRgJ] 

[B 1 1 JWSWfcisWSiRa^WttfflWIIt^^^A© 
a*Wft«**r*L*:t>©t»*>5. 

*6<Jft3S : ? : fl}igSr^Ufc.t©-e&5. 
[13] ^l^^feV^T^a^ft-^ttl^S^f^VNt, 

*tS*»*M83tSlH L i:UT»aift» ffi»3fc i^~if ©ft* 
WftJR^ttlJfiSr^bfct©-?*)*. 

i*S«±lcii«bTffl^t5»^©, ft)BlalJ&©*bfe 

msr^bfefc©-efoSo 

ibis] *»wfc*srt5*«Yk3tmifca»nt->xyAfc 

*sv*T, *§IYb*«-S-UA»«*. B3S3ti^— !fSr¥» 

«s»«±fc*abT#fi!ii-s»&-©. ftfti§i»©tt&:ia 

[B6] ^WMfcdsitS^ai^WIWijMlt^^yAfc 

*5V^T, ^SftlCM S M - P D t B^ft l^-f tSr 

SW-S»£-©, *aiig»©«fcftHSr*Lfc't>©T?*>*. 

[117] ttmte&v&mmzxw*mmfr>x7Mz: 

iSWC, *NM«&Kfc, MSM-PDtBJS*l/-D l i 
ft&U £*bl£flr#©»»©fc»©, BU©*Brffc3te«# 

©tt^HISr* bfc k©T?£>5„ 
[US] ^WMKiisrts^MiftJfcmwiRJIcv^yA© 

fll^JSr^ Lfct>©-efo5 0 
[119] *5IKic*3ttS*aib3fc®^aj«»v'^7 i A© 
bfct>©T?as»<5. 

[1211 0] *&w\z&vzmmitftm.wsmwiWi>'* j rJ* 

t LT, ^JJD»?»»S:=fT5®'&©IIJfe^JSr^Lfcfc©-x? 
[Ell 1] 01 Otc^b^^JPSSI^v'^^Aco^u — 
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[Hi s] a^w»!ijsrt«afe?!ia©«9[ib*mi»aa*iiE 

[Ell 41 il 3l:^Lfe4JPSfi|i^rA©7P- 
^-t— h L/c t<D 
[Ell 5] Sra^Si^Srf^TW^ 3o<fctfg 

[111 61 **{t:S** : ffcfflV^r«^**Lfc*«^*P 

[mi 71 HiX¥»fl*3t*^*Jiv*T«j«3;h,fc» 

[Ell 81 Ell 6[Z7r:l,1t%tt l tM#fii#m&&. ¥3* 
[Ell 91 Ell 7K*bfc*«**niW*lltia»Sr. 

[El 2 0 1 El 1 6 1 7 bfc^«^P»»»Ii]BS 

[B2i] ^w^satus^^fejfciafcWiHftWiiffiBi 

(XOR) Sl^y-hTW, *5J:tf)fetMa (AN 



18 



[EI2 21 feSftttllHfettlttSSRl 

(xor) sm^-K fci^mi^aa (and) 

[*F-»©ffi¥fc1SW] 

11,1 2--»»(Hiessi5^ 

ll.-ll., 12,~12,, 13, 14-)felf 

2, 2,, 2,-»awMafc«-f-tH;&** 

21, 21,~21., 2 2, 22,~22„, 23, 
2 4,2 S-^****^ 
3,, 3.-KAI3* 

20 4, 4, 

5,, 5 2 ■••->3 ?> h=¥— 

7, -g-mmRMm 

7,-RJW* 

1 o-n— dra — ^ 



[Ell] 



[EI2] 






[HI 6] 

[mi 7] 




(12) 



mmw-5- 



[@7] 




(13) 



[010] 




(14) 



[112] 



77 



L. 



1^ 



(k-H) 



1 8] 



IH11 9] 




[120] 

27 

















r 




V 





27 



26 



— SUM 




s\ SW. 



Sk t Sk+»— SUM 

CkA,Ck-.,Ck-H ,Ck + ., (A— CARRY 
Sk , sTk+i - 
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Z4Z3Z2Z1Z0 




1—28 



-29 



[122] 



Xo 



Yi Xi 
HbXo 



•si> 

YiSi 
16 I 



4 * 
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(72)»ra* # (72)38W* »— 

#M»S^TprtTSFfflril26#^cO 1 §M&* »lffl*Sttmm»wni26#Jft<D 1 Sfea^ 

(72)3&W# Xft m (72)»W# *g>^ 

#ra*ftfertTmifWT1126*J*<0 1 Ste* #MJRS*&mm»WT1126#»<0 1 SfesJ^ 

h - # * m&^ttft h ^ * «wt^tt ft 

<72)»W* * «J 

#ra»s*&mm»nni26#itt0> 1 
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